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1.0 INTRODUCTION 

Reactive barriers were installed at the Rocky Flats Environmental Technology Site (WETS) for 
the Mound Site Plume, the East Trenches Plume and the Solar Ponds Plume. These reactive 
barriers are designed to protect surface water. These systems were installed near the distal ends 
of the plumes to intercept groundwater prior to entering surface water and are effective in low 
flow, low permeability regimes 

This report covers the activity and available data for these treatment systems for the quarter from 
January through March 2000. Included in this report are the analytical results for samples 
collected during the previous quarter, which were not available for the last quarterly report. 

2.0 MOUND SITE PLUME TREATMENT SYSTEM 

The Mound Site Plume Treatment System was designed to collect and treat contaminated 
groundwater derived from the Mound Site to the Groundwater Action Level Framework Tier 2 
level concentrations defined in the Rocky Flats Cleanup Agreement (RFCA) (DOE, 1996). The 
effectiveness and feasibility of using this type of system on other contaminated groundwater 
plumes was demonstrated on this project. The Mound Site Plume Treatment System employs 
innovative technology for the collection and treatment of contaminated groundwater containing 
chlorinated organic contamination and low levels of radionuclides. The Mound Site Plume 
System components are shown on Figure 1. 

The Mound Site Plume Treatment Project was a cooperative effort between Rocky Flats and the 
Department of Energy Subsurface Contaminant Focus Area (SCFA), with support from the US 
Environmental Protection Agency (EPA) SITE Program. Funds were provided by SCFA in 
Fiscal Year (FY) 2000 for additional sampling beyond that required by the Mound Site Plume 
Decision Document (DOE 1997). 

2.1 Project Events 

Site personnel continue to rake the iron media in the two treatment cells. Quarterly water level 
monitoring and sample collection was performed by Tetra Tech for the EPA SITE Program. 
Monthly water level monitoring and sample collection was performed by the WETS groundwater 
sampling team. 

Each of the hvo treatment cells contain 4 feet of iron filings that act as the treatment medium for 
the contaminated water. The mixture of 10% iron and 90% pea gravel which was added to 
Reactor 1 on July 19, 1999 is easier to rake than the prer7ious 50/50 mixture of gravel and iron. 
The media is being raked on a weekly basis andt to date, no additional crust appears to be 
forming. Probing beneath this layer indicates that a crust is not forming at depth. 

2.2 Treatment Effectiveness 

Treatment system flow rates for Januar). through March are shown on Figure 2. The total 1-olume 
of groundwater flow through the system as of hIarch 20 as approximately 405,000 gallons. The 
volume for January through March was 34,523 gallons. The recorded flow rate ranged from 0.07 
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-. 
-igure 2: Mound Plume Treatment System Flow Rates, January 
.hrough March 2000 

~ .- - - -.. - 1.4 T--- 

to 1.2 gallons per minute (gpm). The higher flow rates in January may indicate a temporary 
problem within the flow meter. The flow meters are now more closely monitored. The January 
average flow rate was 0.47 gpm, the February average flow rate was 0.14 gpm and the March 
average flow rate was 0.27 gpm. Water levels within the collection trench are monitored at five 
piezometers and were measured monthly. Water levels in the piezometers upgradient and 
downgradient of the collection trench were measured quarterly. Locations are shown on Figure 1 
with the results shown in Table 1. The water levels in the collection trench piezometers remained 
constant for this time period. 

w.9 

NM = Not measured 

Analytical results for the November 30, 1999, December 28, 1999 and January 27. 2000 sampling 
events were received this quarter. The results indicate that most of the volatile organic 
compounds (VOCs) and radionuclides are removed within the first two feet of reactive iron. 
Figure 3 shons the sampling locations within the treatment cells. Samples were not collected 
within the second treatment cell because of the efficiency with which the first treatment cell is 
removing contaminants. The sample results received this quarter are provided in Appendix A. 
Data have not been verified or validated and a data quality assessment has not been conducted. 
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Effluent from 
Reactor 2 (R2E) 
Concentrations 

ND 
ND 
ND 
ND 
1.8 
ND 
ND 

(ug/l) 

2.2.1 November 30,1999 Sampling Event 

RFCA 
Groundwater 

Tier 2 Action levels 

5 
5 
5 

100 
70 
200 

7 

(ug/l) 

The influent contaminant concentrations were significantly reduced by the tlme the treated water 
leaves the system as shown in Table 2 and Figure 4. Most of the volatile organic compound 
contaminants are removed in the first treatment cell within the first two feet of the reactive media, 
and all contaminants are reduced below action levels at the effluent fkom the first reactor cell 
The contaminants are generally not detectable at the effluent from the second reactor cell. 

Tetrachloroethene 
Carbon Tetrachloride 
Chloroform 

91 1.9 
76.8 ND 
16 0.1 

Tetrachloroethene 
Carbon Tetrachloride 
Chloroform 

91 1.9 
76.8 ND 
16 0.1 

Cis 1,2-Dichloroethene 35 10 

NS I 10 pCi/l (1 5 ug/l) 

Cis 1,2-Dichloroethene 

Figure 4. Mound Plume Treatment Results By Sample Location, 
November 1999 
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Sample Locations 

I + Tetrachloroethene -+- Carbon tetrachloride -a- Chloroform -m- cis-l,2-Dichloroethene + Trichloroetheni 

Total uranium at the influent to the first treatment cell was 12.2 ugil and declined to 0.04 ug/l at 
the effluent from the first treatment cell (Table 2). Using a conversion factor of 0.677 picocuries 
per microgram (pciiug) provided by the laboratory that performed the analysis, these values 
equate to 8.14 pCi/l at the ihfluent sample location and 0.03 pCi/l at the effluent sample location, 
well below Tier 2 action levels. 



Quarterly Report for the Rocky Flats Groundwater Plume 
Treatment Systems, January through March 2000 

March 30, 2000 
Page 6 o f  16 ~ 

2.2.2 December 28,1999 Sampling Event 

The influent contaminant concentrations were significantly reduced by the time the treated water 
leaves the system as shown in Table 3 and Figure 5. Most of the volatile organic compound 
contaminants are removed in the first treatment cell within the first two feet of the reactive media, 
and all contaminants are reduced below action levels at the effluent from the first reactor cell 
The contaminants are generally not detectable at the effluent from the second reactor cell, 
however, the detection limits for this sampling event were generally 5 ug/l 

ND = Not detected at the detection limit for this analysis 
J = Detected at concentrations below the detection limit for this analysis 
NS = Not sampled at this location 

Total uranium at the influent to the first treatment cell was 12.6 ug/l and declined to 0.34 ug/l at 
the effluent from the first treatment cell (Table 3). Using a conversion factor of 0.677 picocuries 
per microgram (pCi/ug) provided by the laboratory that performed the analysis, these values 
equate to 8.4 pCgl at the influent sample location and 0.22 pCi/l at the effluent sample location, 
well below Tier 2 action levels. While the effluent sample appears higher than in similar 
sampling events, the duplicate sample was below detection limits. 

Figure 5. Mound Plume Treatment Results By Sample Location, 
December 1999 
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2.2.3 January 26,2000 Sampling Event 

The influent contaminant concentrations were significantly reduced by the time the treated water 
leaves the system as shown in TabIe 4 and Figure 6. Most of the volatile organic compound 
contaminants are removed in the first treatment cell within the first two feet of the reactive media, 
and all contaminants are reduced below action levels at the effluent from the first reactor cell. 
Contaminants are generally not detectable at the effluent from the second reactor cell. Uranium 
activities have not yet been received from the laboratory for this event. 

Table 4. Summary of the January 26,2000 Sampling Event 
I Contaminant 1 Influent (R11) 1 Reactor 1 Effluent 1 Reactor 2 Effluent 1 RFCA Groundwater 1 

ND = Not detected at the detection limit for this analvsis 
J = Detected at concentrations below the detection limit for this analysis 
NR = Analyses not yet received 

Figure 6. Mound Plume Treatment Results By Sample Location, 
January 2000 
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2.3 Conclusions 

The Mound Site Plume Treatment Project is fully operational and treating contaminated 
groundwater below specified system performance requirements. Ongoing maintenance, raking 
the iron media and retrieving flow rate and water level data are the only required activities 
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Monthly sampling will continue to verify the performance of the treatment system. For the next 
quarter, no changes in the system are expected, 

3.0 EAST TRENCHES PLUME TREATMENT SYSTEM 

The East Trenches Plume Treatment System collects and treats the contaminated groundwater 
from Trench 3 and Trench 4 to the Groundwater Action Level Framework Tier 2 level 
concentrations defined in the RFCA (DOE, 1996). The sources for the contaminated 
groundwater plume were remediated in 1996 as an accelerated action. 

Installation of the 1,200-foot long collection system along with the two reactive iron treatment 
cells was completed in September 1999 and the components of the system are shown on Figure 7 
The system is similar to the collection and treatment system installed for the Mound Plume. This 
system requires little maintenance, and will provide long-term protection of surface water by 
collecting and treating the contaminated groundwater before it reaches South Walnut Creek. 

3.1 Project Events 

Raking of the iron media in the two treatment cells began during installation of the system and 
continues on a weekly basis. Maintenance of the system along with water level monitoring and 
sample collection are perfomed by Rocky Flats staff. 

3.2 Treatment Effectiveness 

Analytical samples are collected monthly at the influent and effluent of the treatment system to 
monitor treatment effectiveness. Sample results were received this quarter for the November 
1999, December 1999 and January 2000 sampling events. 

The contaminants of concern for this plume are primarily trichloroethene, tetrachloroethene and 
carbon tetrachloride. These are reduced to below detection limit concentrations at the effluent 
from the treatment system. Cis-l,2-dichloroethene is present in all influent samples, but at 
slightly elevated concentrations in the effluent. It is a reductive dechlorination product of 
trichloroethene. Concentrations are still well below RFCA Tier 2 action levels. Methylene 
chloride is found in the influent and continues to be above action levels in all three effluent 
samples, but also occurs in the laboratory blanks. As the concentrations are less than 10 times the 
detection limit, the presence of methylene chloride is probably due to laboratory contamination. 
Details of these sampling events are provided below. 

Treatment system flow rates for January through March are shown on Figure 8. Total flow 
volume through the system as of March 2 1,2000 was approximately 1,83 1,500 gallons with total 
flow for the period January through March approximately 672,500 gallons. The recorded flow 
rate from the treatment system ranged from 5 to 7 gpm and averaged 5.8 gpm. 
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Figure 8. East Trenches Plume Treatment System 
Flow Rates, January through March 2000 

6 

0 2l 

Table 5. East Trenches Plume Piezometer and Well Water Levels (in feet below top of casing) 

NM = Not measured 

3.2.1 November 1999 Sampling Event 

Samples were collected on November 16, 1999 from the influent and effluent of the treatment 
system to verify that the water collected and treated was meeting action levels and analytical 
results are shown in Table 6. All contaminants were reduced to levels below the RFCA Action 
Levels with the exception of methylene chloride, which was above action levels in the effluent 
and also occurs in the laboratory blanks. As the concentrations are less than 10 times the 
detection limit, the presence of methylene chloride is probably due to laboratory contamination. 

RFCA Groundwa 

J = Detected at concentrations below the detection limit for this analysis 
B = Detected in blank 
ND = Not detected at the detection limit for this analysis 
E = Detected above calibration limit for analysis 
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3.2.2 December 1999 Sampling Event 

The treatment system was sampled December 6, 1999. Results are provided in below in Table 7 
and in Appendix B. All contaminants were reduced to levels below the RFCA Action Levels 
with the exception of methylene chloride, which was above action levels in the effluent and also 
occurs in the laboratory blanks. As the concentrations are less than 10 times the detection limit, 
the presence of methylene chloride is probably due to laboratory contamination. 

B = Detected in blank 
J = Detected below the detection limit for analysis 
U = Analyte not detected at detection limit 

3.2.3 January 2000 Sampling Event 

Site personnel collected samples on January 18,2000. The influent contaminant concentrations 
were significantly reduced by the time the treated water leaves the system as shown in Table 8. 
Contaminants are generally not detectable at the effluent from the second reactor cell. Methylene 
chloride is present in the effluent above the action levels, and also occurs in the laboratory blanks. 
As the concentrations are less than 10 times the detection limit, the presence of methylene 
chloride is most likely a result of laboratory contamination. 

6 = Detected in blank 
J = Detected below the detection limit for analysis 
ND = Not detected at the detection limit for this analysis 

3.3 Conclusions 

TheEast Trenches Plume Treatment System is fully operational and treating contaminated 
groundwater to below the specified system performance requirements. Ongoing maintenance. 
raking the iron filings and retrieving flow rate and water level data are the only required 
activities. Monthly sampling M 111 continue to verify the performance of the treatment system 
For the next quarter, no changes in the system are expected. 



Quarterly Report for the Rocky Flats Groundwater Plume 
Treatment Systems, January through March 2000 

March 30, 2000 
Page 12 of 16 

4.0 SOLAR PONDS PLUME TREATMENT SYSTEM 

The Solar Ponds Plume is a plume of low-level nitrate and uranium contaminated groundwater. 
derived from storage and evaporation of radioactive and hazardous liquid wastes in the Solar 
Evaporation Ponds. These ponds were drained and sludge removal was completed in 1995. To 
dewater the hillside, six interceptor trenches were installed in 1971. The original six trenches 
were abandoned in place and the Interceptor Trench System (ITS) was installed in 198 1. 
Installation of the 1,100-foot long collection system and passive treatment cell containing iron 
and wood chips was completed in September 1999 and the components of the system are shown 
on Figure 9. This system intercepts the water collected by the pre-existing ITS. 

The maintenance requirements for the wood chiphron media consist of water level monitoring 
and sample collection which are performed by Rocky Flats staff. Raking or other manipulation of 
the media is not expected to be required based on information from other, similar systems. Media 
replacement is expected to be required in 10 years. 

The Solar Ponds Plume system is different fiom the passive, flow-through systems installed for 
the Mound Plume and East Trenches Plume. As  originally designed, the treatment cell was 
located near North Walnut Creek. Water was expected to be intercepted and flow by gravity to 
the treatment cell without retention in the collection trench. Because the Preble’s Meadow 
Jumping Mouse (a Federally Listed Threatened Species) is present at the optimal location of a 
flow-through treatment cell, the treatment cell was located immediately adjacent to the collection 
trench, not 400 feet downgradient as was originally planned. As a result, the collection trench for 
this system must hold approximately 11 feet of groundwater to develop sufficient hydraulic head 
for the groundwater to flow into the treatment cell. 

4.1 Project Events 

The Solar Ponds Plume system is currently collecting nitrate and uranium-contaminated 
groundwater fiom the Solar Ponds Plume. However, water is being lost from the collection 
trench and reaching surface water, causing a rise in nitrate and uranium levels in North Walnut 
Creek. While the RFCA Surface Water Action Level for nitrate is 100 mg/l, during the January 
discharge of water from Pond A-3, the NPDES 30-day average 10 mg/l nitrate limitation for the 
Pond A-3 Outfall was exceeded. Investigation into the cause of the water loss is proceeding. 
Utility drawings were re-examined, but water loss along utilities including the storm drain 
immediately west of the collection trench is unlikely. 

Water levels from the new Solar Ponds monitoring wells provide the most details. Other wells 
are not close enough for evaluating the cause of the water loss. Depth to water are provided in 
the below and well locations are shown on Figure 9. 

System Wells (in feet below top of casing) 

Discharge of Pond A-4 occurred at the 2nd of February. The Pond A-4 Outfall is a Point-of- 
Compliance for uranium, and there was a concern that uranium activities may approach the 
Surface Water Action Level of 10 pCiI1 due to the discharge of Solar Ponds Plume water into thls 
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drainage. However, samples collected during discharge contained uranium activities of 
approximately 3 pCi/l, well below the action levels. 

Groundwater levels in the collection trench rise in response to precipitation The precipitation 
that occurred in mid- to late-March resulted in flow into the treatment cell. However, as s h o t n  
on Figure 10, instead of constantly rising, the groundwater levels within the collection trench are 
fluctuating. The piezometers were resurveyed to obtain more accurate water levels. 

Figure 10. Solar Ponds Plume Collection Water Levels, October to March 

Solar Ponds Plume Water Levels 
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1 5875 1 
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4.2 Treatment Effectiveness 

Groundwater recently was verified to flow into the treatment cell and a sufficient sample for a 
nitrate analysis was collected fiom the effluent at the end of March. The treatment system flow 
rates for January through March are shown on Figure 8. Flow was first noted on March 16, and 
by March 21, the total flow volume was approximately 3,400 gallons. The recorded flow rate 
fiom the treatment system ranged fi-om 0 to 0.7 gpm and averaged 0.1 gpm during flow periods. 

Figure 11. Solar Ponds Plume Treatment System 
Flow Rates, January through March 2000 
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Analytical samples are collected from the treatment cell influent location monthly, and the North 
Walnut Creek surface water location GS 13 and Pond A-3 are currently monitored frequently as 
shown on Tables 9 and 10. Nitrate concentrations in North Walnut Creek (GS13 location) are 
currently in the 20 to 30 mg/l range. Nitrate concentrations in Pond A-3 are fluctuating between 
10 to 20 mg/l with an average around 12 mg/l. The field nitrate values are collected to provide an 
early indication if a surface water standard might be exceeded, however as shown in the table 
below, the field nitrates only provide an order-of magnitude indication of nitrate concentrations. 
The RFCA Surface Water Action Level for nitrate is 100 mg/l and this is the action level stated in 
the Solar Ponds Plume Decision Document (DOE 1999). However, as previously noted, the 
M'DES nitrate limitation at Pond A-3 Outfall is 10 mg/l. The new "DES permit, currently out 
for public comment, is expected to remove this limitation. 

- = not sampled 

Field nik-ate measurements were collected sporadically at several locations with the results as 
follows: 

12/28/99 
2/29/00 Discharge gallery-242 mg/l 
3/9/00 Discharge gallery- 152 mg/l 
3/16/00 Discharge gallery-107 mg/l 
3/27/00 Discharge gallery-206 mg/l 

Discharge gallery-280 mg/l, ITS Sump-39 mg/l and ITS Seep-26 mg/l 

These data indicate that the water discharging into North Walnut Creek is a result of water from 
the Solar Ponds Plume, while the water in the ITS Sump and nearby seep are not derived from the 
same water source. The ITS Sump was examined this quarter and several small openings were 
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I RFCASurface 
t . ,  

Date Sampled and Compound 

- noted that contribute small quantities of relatively clean water into the Sump. These openings are 
probably related to the finger drains noted during construction that were used for draining the 
hillside before installation of the ITS. The water level in the Sump is rising, and this water may 
eventually overflow, contributing cleaner water to the discharge gallery area. 

lnfiuent GS13 , > .  d k r  1 

4.3 Conclusions 

The start of the high precipitation season resulted in flow into the treatment cell as anticipated. 
The system will be evaluated during this season (second quarter 2000). Nitrate and uranium 
concentrations in North Walnut Creek are still below the RFCA action levels and below the 
decision point values specified in the Decision Document (DOE 1999). However, pumping the 
groundwater from the collection trench to the treatment cell is being evaluated if required to 
protect surface water. 

5.0 REFERENCES 
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Appendix A-Mound Plume Data, December Sampling Event 

ETI-R12-S-01-122899 
ETI-R12-S-01-122899 
ETI-R12-S-01-122899 
ETI-R12-5-01-122899 
ETI-R12-S-01-122899 
ETI-R12-S-01-122899 
ETI-R13-S-01-122899 

28-Dec-99 Benzene 0.2 I ug/L 
28-Dec-99 1,2-Dichloroethane 0.56 ug/L 
28-Dec-99 1,l-Dichloroethane 2. I ug/L 
28-Dec-99 1 ,I -Dichloroethene 2.4 1 ug/L 
28-Dec-99 Trichloroethene 9.1 I ug/L 
28-Dec-99 Tetrachloroethene 10.3 I ug/L 
28-Dec-99 Carbon disulfide 0.96 I udL 

ETI-R1 E-S-01-122899 
ETI-R1 E-S-OI- 122899 
ETI-R1 E-S-01-122899 
ETI-R1 E-S-01-122899 
ETI-R1 E-S-01-122899 

Note: Data are not available electronically 
Only VOC Detects provided 

28-Dec-99 Benzene . I8 J $g/L 
28-Dec-99 1,2-Dichloroethane .45 J i ug/L 
28-Dec-99 1 ,I -Dichloroethene 1.1 J I ug/L 
28-Dec-99 Trichloroethene 1.4 J ug/L 
28-Dec-99 11 ,I-Dichloroethane 1.7 J ~ ug/L 

12/99 A-1 

ETI-R2E-S-O1-122899 28-Dec-99 1 Benzene 
ETI-R2E-S-O1-122899 1 28-Dec-99 ~1,2-Dichloroethane 
ETI-R2E-S-OI-122899 1 28-Dec-99 1,l -Dichloroethane 
ETI-R2E-S-O1-122899 1 28-Dec-99 Acetone 

.21 J ug/L 

.34 J ug/L 
1.4 J ug/L 
2.3 JB uglL 



Appendix A -Mound Plume Data January Sampling Event 



Appendix A -Mound Plume Data January Sampling Event 

112000 A-2 



Appendix A -Mound Plume Data January Sampling Event 



Appendix A -Mound Plume Data January Sampling Event 

1 I2000 A-4 



Appendix A -Mound Plume Data January Sampling Event 



Appendix A -Mound Plume Data January Sampling Event 

1/2000 A-6 



Appendix A -Mound Plume Data January Sampling Event 

1 /71)00 A-7 



Appendix A -Mound Plume Data January Sampling Event 

E "\ *- 
112000 A-8 



Appendix A -Mound Plume Data January Sampling Event 



Appendix A -Mound Plume Data January Sampling Event 

1/2000 A-I 0 



Appendix A-Mound Plume Data, November Sampling Event 

ETI-RI O-S-03-113099 
ETI-R11-S-01-113099 
ETI-R11-S-02-113099 

. .  
ETI-R1 E-S-01-113099 30-Nov-99 trans-I ,3-Dichloropropene ND uglL 1 
ETCR2E-S-01-113099 30-Nov-99 trans-I ,3-Dichloropropene ND ug/L 1 
ETI-R10-S-01-113099 30-Nov-99 Trichloroethene 120 ug/L 2.5 
ETI-R10-S-02-113099 30-Nov-99 Trichloroethene 110 uall 2.5 

30-Nov-99 Trichloroethene 100 uglL 2.5 
30-Nov-99 Trichloroethene 45 ug/L 1 
30-Nov-99 Tnchloroethene ~48 ualL 1 

11/99 A-IO 



Appendix A -Mound Plume Data January Sampling Event 

1/2000 A-I 1 



Appendix A -Mound Plume Data January Sampling Event 



Appendix A-Mound Plume Data, November Sampling Event 

ETI-R1O-S-01-113099 
ETI-RIO-S-02-113099 
ETI-RIO-S-03-113099 

iloroethane 16.2 lu 30-NOV-99 1,l ,I-TricI IgIL 2 
30-Nov-99 1 ,I ,1 -Trichloroethane 5.5 uglL 2 
30-Nov-99 1,l , I  -Trichloroethane 5.5 ug1L ~ 2 

ETI-R11-S-03-113099 
ETI-R1ZS-O1-113099 
ETI-R13-S-01-113099 

1 30-Nov-99 Il,l,l-Trichloroethane 11.1 1 uglL I 0.8 
4-02-1 13099 1 30-Nov-99 11 .I .I-Trichloroethane 11.3 I ua/L I 0.8 I .  - 

30-Nov-99 1 ,I ,I-Trichloroethane 1.2 ug/L 1 0.8 
30-Nov-99 1,l ,I-Trichloroethane ND uglL 1 0.8 
30-Nov-99 1.1.1 -Trichloroethane ND ualL ~ 0.8 

ETI-R10-S-02-113099 
ETI-R10-S-03-113099 
ETI-R11-S-01-1 
ETI-R11-S-02-1 

I ETI-R11-S-03-113099 30-Nov-99 1 , I  ,2,2-Tetrachloroethane ND ug/L , 1 
ETl-R12-S-O1-113099 30-Nov-99 1 ,I ,2,2-Tetrachloroethane ND ug/L i 1 
ETI-R13-S-01-113099 30-Nov-99 1 ,I ,2,2-Tetrachloroethane ND uglL 1 
ETI-R14-S-O1-113099 30-Nov-99 1 ,I ,2,2-Tetrachloroethane ND uglL 1 
ETI-R1 E-S-01-113099 30-Nov-99 1 ,I ,2,2-Tetrachloroethane ND uglL 1 
ETI-R2E-S-O1-113099 30-Nov-99 1,1,2,2-Tetrachloroethane ND uglL 1 1 
ETI-RIO-S-01-113099 30-Nov-99 1.1.2-Trichloroethane ND ua/L I 2.5 

30-Nov-99 11 ,I ,2-Trichloroethane I ND 
30-NOV-99 
30-NOV-99 . 

30-Nov-99 11 .I .2-Trichloroethane I ND 

ETI-RIO-S-02-113099 
ETI-R10-S-03-113099 
ETI-R11-S-01-113099 
ETI-R11-S-02-113099 

, .  - 
30-Nov-99 1 ,I ,2-Trichloroethane ND uglL 2.5 

2.5 
1 

30-Nov-99 1 ,I ,2-Trichloroethane ND uglL I 
30-Nov-99 1,1,2-Trichloroethane ND uglL 
30-Nov-99 1 .I .2-Trichloroethane ND ualL 1 

13099 
13099 

11 ,I ,2-Trichloroethane IND 
~1.1,2-Trichloroethane IND 

I ualL I 2.51 d l  
ualL 

ETI-R1 I-S-01-113099 
ETI-Rl l-S-02-113099 
ETI-R11-S-03-113099 

1.2 
1.2 

30-Nov-99 1 ,l-DichlGoethane 1.7 uglL I 
30-Nov-99 1 ,I-Dichloroethane 1.7 uglL 
30-Nov-99 1.1 -Dichloroethane 1.7 ua/L 1.2 

ETI-R12-S-01-113099 
ETI-R13-S-01-113099 
ETI-R14-S-01-113099 
ETI-Rl E-S-01-113099 
ETCR2E-S-01-113099 
ETCR10-S-01-113099 
ETI-R10-S-02-113099 

11/99 A-I 

30-Nov-99 1,l -Dichloroethane 1.8 ug/L . 1.2 
30-Nov-99 1 ,I-Dichloroethane 1.6 ug/L 1.2 
30-Nov-99 1,l-Dichloroethane 1.7 ug/L 1.2 
30-Nov-99 1,l -Dichloroethane 1.6 uglL 1.2 
30-Nov-99 1,l-Dichloroethane 1.1 ug/L 1.2 
30-Nov-99 1 ,I-Dichloroethene 8.4 ug/L 2.5 
30-Nov-99 1.1 -Dichloroethene 7.1 ua/L 2.5 



Appendix A-Mound Plume Data, November Sampling Event 

ETI-R10-S-02-113099 30-Nov-99 12-Butanone (ME6 ND uglL 12 
ETI-R10-S-O3-113099 30-Nov-99 2-Butanone (MEK) ND ug/L 12 
ETI-RII-S-01-113099 30-Nov-99 2-Butanone (MEK) ND uglL 5 
ETI-R11-S-02-113099 30-Nov-99 2-Butanone (MEK) ND uglL 5 
ETI-R11-S-03-113099 30-Nov-99 2-Butanone (MEK) ND uglL 5 
ETI-R12-S-01-113099 30-Nov-99 2-Butanone (MEK) ND uglL 5 
ETCR13-S-01-113099 30-Nov-99 2-Butanone (MEK) ND I uglL 5 
ETI-R1CS-OI-113099 30-Nov-99 ,2-Butanone (MEK) ,ND 1 uglL 5 
ETI-RIE-S-01-113099 30-Nov-99 12-Butanone (MEK) ,ND j UgIL 5 
ETCR2E-S-01-113099 30-Nov-99 12-Butanone (MEK) IND i ug/L 5 
ETI-RIO-S-01-113099 30-Nov-99 12-Hexanone 1 ND I uglL 12 

ETI-R10-S-03-113099 30-Nov-99 (2-Hexanone I N D  i uglL 
ETI-R11-S-01-113099 30-Nov-99 12-Hexanone IND I ug/L 5 

i uglL 5 ETI-R11-S-02-113099 30-Nov-99 12-Hexanone IND 

12 
12 

ETI-R10-S-02-113099 30-Nov-99 12-Hexanone IND I W L  1 

I 5 ETI-R11-S-03-113099 30-Nov-99 12-Hexanone 1 ND i UgIL 

11/99 A-2 



Appendix A-Mound Plume Data, November Sampling Event 

1 1/99 A-3 



Appendix A-Mound Plume Data, November Sampling Event 

ETI-R12-S-O1-113099 
ETI-R13-S-01-113099 
ETI-R13-S-01-113099 

30-Nov-99 Bromide 0.48 mg/L I 0.2 
30-Nov-99 Bromide 0.48 mg/L 0.2 
30-Nov-99 Bromide 5.23 ma/L I 0.2 



Appendix A-Mound Plume Data, November Sampling Event 

ETI-R1 E-S-01-113099 1 30-Nov-99 
ETI-R2E-S-O1-113099 I 30-Nov-99 
ETI-R10-S-01-113099 ; 30-Nov-99 
ETI-RIO-S-02-113099 i 30-Nov-99 
ETI-R10-S-03-113099 \ 30-Nov-99 
ETI-R11-S-01-113099 1 30-Nov-99 

2 
, 2 

Chloroethane ND I ug/L 
Chloroethane ND 1 uglL 
Chloroform 16 I ug/L I 1.2 

1.2 

I 1.2 Chloroform 115 i ug/L 
Chloroform 10.29 I ug/L I 0.5 

I 

Chloroform 115 1 ug/L 1 



Appendix A-Mound Plume Data, November Sampling Event 

ETI-R11-S-03-113099 30-Nov-99 Chloromethane ND ug1L 2 
ETI-R12-S-01-113099 30-Nov-99 Chloromethane ND uglL 2 
ETI-R13-S-01-113099 30-Nov-99 Chloromethane ND uglL 2 
ETI-R14-S-O1-113099 30-Nov-99 Chloromethane ND ug1L 2 
ETI-Rl E-S-01-113099 30-Nov-99 Chloromethane ND ug/L 2 
ETI-R2E-S-O1-113099 30-Nov-99 Chloromethane ND uglL 2 

ETI-RIO-S-02-113099 
ETI-RI O-S-03-113099 
ETI-R11-S-01-113099 
ETI-R1 1 -S-02- 1 1 3099 
ETI-R1 1 -S-03-113099 
ETI-R12-S-01-113099 

- 
30-Nov-99 cis-I ,2-Dichloroethene 32 ug/L 3 
30-Nov-99 cis-I ,2-Dichloroethene 33 ug1L 3 
30-Nov-99 cis-I ,ZDichloroethene 25 ug/L 1.2 
30-Nov-99 cis-I ,2-Dichloroethene 26 uglL 1.2 
30-Nov-99 cis-I ,2-Dichloroethene 26 uglL 1.2 
30-Nov-99 cis-I ,2-Dichloroethene 16 ug/L I .2 

ETI-R2E-S-O1-113099 
ETI-RIO-S-01-113099 
ETI-R10-S-02-113099 
ETI-R10-S-03-113099 1 
ETI-R11-S-01-113099 
ETI-R1 1 -S-02-113099 
ETI-R11-S-03-113099 
ETI-R12-S-01-113099 1 
ETI-R13-S-O1-113099 
ETl-R14-S-O1-113099 
€TI-R1 E-S-01-113099 
ETI-R2E-S-O1-113099 
ETI-R10-S-01-113099 
ETI-R10-S-02-113099 
ETI-R10-S-03-113099 
ETI-R1 1 -S-01-113099 
ETI-R1 1 -S-02-113099 
ETI-R1 1 -S-03-113099 
ETI-R12-S-01- 1 13099 

30-Nov-99 cis-I ,3-Dichloropropene ND ug/L 1 
30-Nov-99 Dibromochloromethane ND uglL 2.5 
30-Nov-99 Dibromochloromethane ND uglL 2.5 
30-Nov-99 Dibromochloromethane ND uglL 2.5 
30-Nov-99 Dibromochloromethane ND ug1L 1 
30-Nov-99 Dibromochloromethane ND ug1L 1 
30-Nov-99 Dibromochloromethane ND ug1L 1 
30-Nov-99 Dibromochloromethane NO uglL 1 
30-Nov-99 Dibromochloromethane ND ug/L 1 
30-Nov-99 Dibromochloromethane ND ug/L 1 
30-Nov-99 Dibromochloromethane ND I ug/L 1 
30-Nov-99 Dibromochloromethane ND 1 uglL 1 
30-Nov-99 Dibromofluoromethane 98 1 Yo 100 
30-Nov-99 Dibromofluoromethane ,102 1 %  100 
30-Nov-99 Dibromofluoromethane I103 I %  100 
30-Nov-99 Dibromofluoromethane 1105 1 %  I 100 
30-Nov-99 Dibromofluoromethane 1106 j YO 100 
30-Nov-99 Dibromofluoromethane /I06 OL3 100 
30-Nov-99 Dibromofluoromethane 1107 1 %  I 100 



Appendix A-Mound Plume Data, November Sampling Event 

11/99 A-7 



Appendix A-Mound Plume Data, November Sampling Event 

11/99 A-8 



Appendix A-Mound Plume Data, November Sampling Event 

~ETI-R10-S-02-113099 I 30-Nov-99 ITetrachloroethene I78 I ua/L I 3.51 

1 1/99 A-9 
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Appendix B- East Trenches Plume, November and December 1999 Sampling Event 

1999 B-1 



Appendix B- East Trenches Plume, November and December 1999 Sampling Event 



Appendix 6- East Trenches Plume, November.and December 1999 Sampling Event 

1999 8-3 



Appendix B- East Trenches Plume, November and December 1999 Sampling Event 

1999 8-4 



Appendix B- East Trenches Plume, November and December 1999 Sampling Event 

1999 8-5 



Appendix B- East Trenches Plume, November and December 1999 Sampling Event 

1999 6-6 



Appendix B - East Trenches Plume, January Sampling Event 

Location Sample QC Analyte Result Result; Unit Lab Detection Dilution Validation 
Date Type TY Pe Qualifier Limit Factor Qualifier 

ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENT 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENT 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENT 
ET lNFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 
ET INFLUENT 
ET EFFLUENl 
ET INFLUENT 

1/18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1\18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/16/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1\18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
1/18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/16/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
1\18/00 REAL 
1/18/00 REAL 
1/78/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
111 6/00 REAL 
1/18/00 REAL 
1/18/00 REAL 
1 I1 8/00 REAL 
1 /18/00 REAL 

1/18/00 REAL 
1/18/00 REAL 

1 I1 8/00 REAL 
1/18/00 REAL 
1/18/00 REAL 

i/ ia/oo REAL 

1/18/00 REAL 

1,1,1,2-TETRACHLOROETHANE 
1,1,1,2-TETRACHLOROETHANE 
1.1 ,I-TRICHLOROETHANE 
1,l ,1-TRICHLOROETHANE 
1,l.l-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,1.2,2-TETRACHLOROETHANE 
1,1.2,2-TETRACHLOROETHANE 
1.1.2-TRICHLOROETHANE 
1,1,2-TRlCHLOROETHANE 
1,1.2-TRICHLOROETHANE 
1 ,I-DICHLOROETHANE 
1 ,I-DICHLOROETHANE 
1 ,I-DICHLOROETHANE 
1,1 -DICHLOROETHENE 
1, l  -DICHLOROETHENE 
1.1-DICHLOROETHENE 
1 ,I-DICHLOROPROPENE 
1.1-DICHLOROPROPENE 
1 .I-DICHLOROPROPENE 
1.2.3-TRICHLOROBENZENE 
1.2.3-TRICHLOROBENZENE 
1.2.3-TRICHLOROBENZENE 
1,2,3-TRlCHLOROPROPANE 
1,2.3-TRICHLOROPROPANE 
1.2,3-TRICHLOROPROPANE 
1.2.4-TRICHLOROBENZENE 
1,2,4-TRlCHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1.2-DIBROMOETHANE 
1,2-DIBROMOETHANE 
1,2-DIBROMOETHANE 
1.2-DICHLOROBENZENE 
7.2-DICHLOROBENZENE 
1.2-DICHLOROBENZENE 
1,2-DlCHLOROPROPANE 
1.2-DICHLOROPROPANE 
1,2-DlCHLOROPROPANE 

1.3-DICHLOROBENZENE 
1.3-DICHLOROBENZENE 
1,3-DlCHLOROPROPANE 
1.8-DICHLOROPROPANE 

1.3-DICHLOROBENZENE 

1.3-DICHLOROPROPANE 
1 ,Il-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
2,2-DICHLOROPROPANE 
2,Z-DICHLOROPROPANE 
2.2-DICHLOROPROPANE 

4-ISOPROPYLTOLUENE 
4-ISOPROPYLTOLUENE 
BENZENE 
BENZENE 
BENZENE 
BENZENE, 1,2.4-TRIMETHYL 

4-ISOPROPYLTOLUENE 

BENZENE, 1.2.4-TRIMETHYL 
BENZENE, 1,2,4-TRIMETHYL 
BENZENE, 1.3.5-TRIMETHYL- 
BENZENE, 1.3.5-TRIMETHYL- 
BENZENE, 1,3,5-TRIMETHYL- 
BROMOBENZENE 
BROMOBENZENE 
BROMOBENZENE 
BROMOCHLOROMETHANE 
BROMOCHLOROMETHANE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROM001CHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOFORM 

TR2 
TR 1 
TR1 
TR2 
TR1 
TR1 
TR2 
TRl 
TR1 
TR2 
TR1 
TR1 
TR2 
TRl 
TR 1 
TR2 
TR 1 
TRI 
TR2 
TR 1 
TRl 
TR2 
TR1 
TRl 
TR2 
TR 1 
TRl 
TR2 
TR1 
TR1 
TR2 
TRl 
TRl 
JR2 
TRI 
TR1 
TR2 
TR1 
TRl 
TR2 
TR1 
TR1 
TR2 
TR1 
TR 1 
TR2 
TRl 
TRl 
TR2 
TR 1 
TRl 
TR2 
TRl 
TRl 
TR2 
TR 1 
TRl 
TR2 
TR 1 
TR1 
TR2 
TR1 
TRl 
TR2 
TR1 
TR1 
TR2 
TR1 
TR1 
TU2 
TRl 
TRl 
TR2 

L 

500 
100 
2 
500 
10 
2 
500 
100 
2 
500 
100 
2 
500 
100 
0.8 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
0.7 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 
100 
2 
500 

UGlL U 
UG/L U 
UGlL U 
UGlL U 
UGlL J 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UG/L J 
UGlL U 
UGlL U 
UG/L J 
UGlL U 
UGlL U 
UG/L U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UG/L U 
UG/L U 
UGlL U 
UGlL U 
UGIL U 
UGlL U 
UG/L U 
UGlL U 
UG/L U 
UGlL U 
UG/L U 
UG/L U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UG/L U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UGlL U 
UG/L U 
UGlL U 
UGlL U 
UGlL J 
UG/L U 
UGiL U 
UGlL U 
UG/L U 
UGiL U 
UGiL U 
UGiL U 
UGiL U 
UG/L U 
UGiL U 
UGiL U 
UGiL U 
UGlL U 
UG/L U 
UGiL U 
UGIL U 
UG/L U 
UGiL U 
UGiL U 

500 
100 
2 
500 
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Appendix B - East Trenches Plume, January Sampling Event 
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Appendix B - East Trenches Plume, January Sampling Event 
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